I. INTRODUCTION
Advances in the miniaturization of the computing devices and networking have proliferated various sensors that, in addition to measuring different values, can self-organize in networks upon deployment in different environments -from laboratories, through wildlife, to roadside. These, along with the technological advances in remote (satellite) imaging and GPS technologies, have enabled generation of large volumes of spatiotemporal datasets which store the (location,time) information pertaining to various mobile entities.
The main motivation for this tutorial is that one particular property of the mobile entities -their similarity, has been of interest in wide range of application domains where some form of location-based awareness is needed.
Research works dealing with similarity of motions in different application domains abound -from similarity of geographic and seismic processes and events, through categorization of the physical properties of similar movement characteristics of objects in everyday-life, similarities of the motions at the level of molecules/particles, to similarities of the time-series for financial data. Similarity of time-varying data is at the heart of the methodologies for indexing, classification, clustering and approximation of time series.
In the recent years, various aspects of the similarity of trajectories of moving point objects have been extensively investigated in Moving Objects Databases and Geographic Information Systems settings.
The quest for effectiveness and efficiency is a common thread to all the application domains and, when it comes to similarity, the semantics of each individual domain dictates one of the most important characteristics which, in turn, has a crucial impact on the methodologies and the algorithms used. That feature is the distance function used for evaluating how (dis)similar are two particular trajectories.
The objective of this tutorial is to give an overview of the different facets of the problem of detecting the similarity among moving objects' trajectories. Specifically, we will present different techniques for assessing the similarity and identify the implications that different applications context(s) have on the specific approaches. We will also discuss the * Research Supported by the NSF -CNS 0910952 impact of the similarity-based mining/clustering of spatiotemporal data on applications that have large societal impacts, such as efficient traffic management and disaster remediation.
II. TUTORIAL OUTLINE Following are the main themes addressed in this tutorial

Motivation: Applications Settings
We motivate the importance of the problem of efficiently detecting the similarity of mobile entities by presenting its relevance in several applications, and we identify what are the key characteristics of the participating entities.
Similarity of Geometric Entities
One of the important insights is that the similarity can be evaluated subject modulo certain transformations -i.e., rotation, translation or scaling,which can be applied to one set for the purpose of assessing its similarity to another. An important benefit of the research works on similarity of geometric shapes was the realization of the importance of the distance function.
Time-Series Data
The problem of efficient evaluation of similarity is central to the management of time series data, and the two important concepts towards that end are he representation methods, and the similarity measures.
Similarity of Moving Objects Trajectories
Unlike the time-series data, the motion of the objects in many application domains occurs in 2 (and higher) dimensions, and a large body of works have have focused on different aspects of the similarity problem in such settings. An important problem for similarity for multidimensional trajectories is the robustness of the underlying techniques, and special settings include motions on road network.
Impact of Similarity Techniques
We overview the significance of the similarity of motion in application domains such as: -clustering of moving objects trajectories and detecting anomalies; -identifying flocks and convoys of trajectories; -mining and warehousing of trajectories data. Moving object data (MOD) representation and computing have received a fair share of attention over recent years from the database and GIS (Geographic Information Systems) communities. Moving object positions at different time instants are captured by means of electronic devices, resulting in the generation of huge amounts of trajectory data. The analysis of such trajectory data raises opportunities for discovering behavioral patterns that can be exploited in applications like traffic management and service accessibility. Online analytical processing (OLAP) and data mining (DM) techniques have been employed in order to convert this vast amount of raw data into useful knowledge. Different approaches have been followed. One of them consists in applying data warehousing modeling and implementation techniques in order to build so-called trajectory data warehouses from which useful information could be obtained. Data Extraction, Transformation and Loading (ETL) techniques are intensively applied to build these data warehouses. Another use of these large amounts of trajectory data is aimed at automatically (and efficiently) discovering spatio-temporal patterns. Central to this approach is the ability to replace raw trajectory data by sequences of application-dependent stops occurred at so-called places of interest (PoIs), leading to the notion of semantic trajectories. Different techniques and languages have been proposed for sequential pattern analysis of trajectories defined in this way. In the first part of the tutorial we will address the topic of trajectory data warehouses and its applications. In the second part we will discuss and compare different mining methods for obtaining trajectory patterns, as well as the use of other data mining techniques (like clustering and classification) for MOD analysis. Finally, we will present and propose possible research directions in the field.
